I. Introduction
Unsteady magnetohydrodynamic free convective boundary layer flow with heat transfer of electrically conducting fluids find their application in a variety of engineering processes such as the design of cooling systems for electronic devices, in the field of solar energy collection, heat exchangers, cooling of metallic plates and MHD marine propulsion. Convective flow which is as a result of density differences created within the fluid are significant in electronic equipments, flow meters and spacecraft systems. Earlier studies have been carried out by many researchers such as [1] - [4] . Also, [5] considered natural convective flow with suction and mass transfer in a porous medium. [6] examined the natural convection with internal heat generation which decays exponentially. Also the effect of mass transfer and free convection past a vertical porous plate was investigated by [7] .
Later, [8] considered the solution for hydro magnetic mixed convection heat and mass transfer flow through a porous media while [9] investigated the mass and heat transfer flows past a vertical plate. Also the flow of an unsteady viscous incompressible electrically conducting fluid along a porous vertical isothermal nonconducting plate with variable suction and exponentially decaying heat generation was investigated by [10] . Amongst others, [11] examined the transient laminar MHD free convective flow with non-uniform heat flux.
In all these investigations, the analysis was carried out numerically, and also radiation effects were neglected. Radiation effects are quite significant in some industrial and space technology applications such as glass production and spacecraft re-entry aerothermodynamics. These operate at high temperatures, such that radiation effect cannot be neglected. Radiation effects when considered complicates the governing equations, but [12] have shown that in the optically thin limit, the physical situation can be simplified. They obtained an exact solution to the problem of a radiating laminar fully developed convective flow in an infinite vertical channel. [13] Showed that the fluid does not absorb its own emitted radiation, for an optically thin limit, but absorbs radiation emitted by the boundaries.
Radiation effects have also been considered numerically by [14] , [15] and recently by [16] . Analytically, [17] examined the effect of radiation on unsteady free convective flow are a porous plate, while [18] investigated its effect and chemical reaction on MHD flow over a vertical surface.
In this paper, the effect of radiation on unsteady magnetohydrodynamic free convective flow over an infinite vertical plate in a porous medium with heat generation is examined. The resulting dimensionless governing equations are solved by the Laplace transform technique.
II. Mathematical Analysis
Consider the radiative effect on unsteady free convective laminar, boundary layer flow of a viscous, incompressible, fluid along an infinite vertical plate due to buoyancy effects, in a porous medium. The flow is of an electrically conducting, gray gas near equilibrium on an optically thin limit. The x-axis is measured along the plate, a magnetic field of uniform strength B 0 is applied in the y direction normal to the vertical plate. The applied magnetic field and the magnetic Reynolds number are assumed to be very small, hence the induced magnetic field and the Hall effect are negligible. Since the velocity of the fluid is low, the viscous dissipation is also assumed to be negligible. Since the plate is on the x-axis and is infinite, all the physical quantities depend only on y and t. Then, under the Boussinesq's approximation, the governing equations of the flow are: 
The initial and boundary conditions are:
The following dimensionless quantities are introduced: 
Introducing equation (5) into equations (1) and (3), the dimensionless governing equation are obtained as follows:
The corresponding dimensionless initial and boundary conditions are: (6) and (7) are coupled non-linear systems of partial differential equations, and are solved analytically by utilizing the Laplace transform technique, subject to equation (8) . The transformed ordinary differential equations are: 
and s is the transformed variable. The solutions of equations (9) and (10) subject to (11) Employing the shifting and convolution theorems and [19] equations [12] and [13] are inverted to obtain the solutions: Also the viscous stress at the surface of the plate is obtained using 
III. Discussion of Results
The analytical solutions of the dimensionless velocity and temperature equations were obtained using the Laplace transform technique. The analysis of the resulting solutions are carried out by employing the Mathematica software. The consideration is for air for which = 0.7, except for the cases where the is varied for both velocity and temperature profiles. In Fig. 2 and 3 In Fig. 5 , the effect of the permeability parameter is shown to cause a decrease on the velocity profile as increases. Also Fig. 6 depicts the effect of the Grashof no. , on the velocity profile. There is a drastic increase on the velocity as decreases. Fig. 7 and 8 display the effect of the heat source parameter on both the velocity and temperature respectively. It is observed that as increases the velocity profile decreases, while there is an increase in the temperature. The effect of the radiation parameter, , is shown in Fig. 9 and for the temperature and velocity profiles respectively. Increase in , gives a decrease in the temperature but an increase in the velocity.
IV. Conclusion
This problem is a two dimensional unsteady, laminar free convection flow in the presence of and radiation uniform magnetic field applied normal to the flow. The governing equations were normalized and transformed into ordinary differential equations and solved using the Laplace transform technique. The obtained results for velocity and temperature are represented graphically for the various parameters, and were also found to be in good agreement with previous works in the literature. Thus the conclusion on the study are: 1. On increasing the Prandtl number there is a decrease in the temperature while there is an increase in the temperature as the heat flux parameter increases. 2. Also observed that due to the free convection currents for < 0, there is a drastic increase in the velocity field. The results which have been derived analytically are in good comparison with the results obtained numerically. It is hoped that this can be extended to the case of mass transfer in the presence of radiation for other fluids other than our ait. 
